. GPS Identification of the Requirement of ARD1 in H3 Lys79 Trimethylation (A and B) Analysis of each of the cell extracts from nonessential yeast gene deletion mutants, subjected to SDS-PAGE, Western blotting, and antibody detection, revealed that ARD1 (red arrow) is essential for (A) H3K79 trimethylation, but not (B) dimethylation.
The blue arrows point to empty lanes used as plate markers when the original yeast deletion collection was generated. Each lane corresponds to an independent yeast deletion mutant within the collection.
(C) Protein extracts from each of the two different mating type strains were analyzed by SDS-PAGE, Western blotting, and probed with antibodies specific for H3K79 di-and trimethyl. Anti-acetyl H3 was used as a loading control.
(D) A plasmid containing ARD1 under control of the GAL1 promoter was introduced into an ard1∆ strain, and H3K79 trimethylation was restored in these cells. Protein extracts were analyzed by SDS-PAGE, Western blotting, and probed with antibodies specific for H3K79 di-and trimethylation. Histone H3K4 dimethyl and anti-acetyl H3 were used as controls. 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES Global Proteomic Analysis of Histone Modifications
GPS analyses were carried out as described previously (Schneider et al., 2004) with the use of antibodies specific for dimethylated (Upstate/Millipore) or trimethylated Lys 79 (Abcam), and for dimethylated Lys 4 of histone H3 (Abcam).
RT-PCR
Cells were grown in YPD to an OD 600 of 0.8 -1.0. RNA was extracted by resuspending the cells in 500l of TES buffer (10mM Tris, 10mM EDTA, 0.5% SDS) and 500l of 65C acidic phenol. Cells were then placed at 65C for 1 hour and vortexed every 10 minutes. After phenol-chloroform extraction of the cell extract, RNA was precipitated with 100% ethanol, and treated with RNase-free DNase I. 1g of RNA was used in a reverse transcriptase (RT) reaction (Clontech). 5l of cDNA was used in a 50l PCR with 26 cycles of amplification.
Telomere Silencing Assay
The parental strain used for the assay, UCC1001 obtained for Gottschling's laboratory, contains the URA3 gene located near the telomere of chromosome 7 as a reporter of telomeric gene silencing. Wild-type and mutant strains were grown to an OD 600 of 1, and 10-fold serial dilutions were spotted onto minimal glucose plates with or without 5-FOA.
Cells were allowed to grow for 72 hours at 30 before the phenotype was assessed.
Microarray Analysis of Gene Expression
Yeast cells were grown in a rich liquid media and harvested at an OD 600 of 0.7 for RNA purification. Biotinylated cRNA was prepared from 1 ug Total RNA using the MessageAmp II one-cycle linear amplification protocol from Ambion (Austin, TX) and used to probe Affymetrix (Santa Clara, CA) GeneChip Yeast Genome 2.0 Arrays containing probe sets for 5,841 S. cerevisiae genes. Data was analyzed in the R statistical environment. Affymetrix CEL files were processed and normalized using RMA (Irizarry et al., 2003) . No S. cerevisiae probes were masked out for data analysis. The linear modeling package Limma (Smyth, 2004) was then used to derive gene expression coefficients comparing mutant to wild-type strains. Fisher's Z transformation was used for the hypothesis testing of correlation coefficients between telomeric and non-telomeric gene sets.
Chromatin Immunoprecipitation and Genome-Wide ChIP-on-Chip
Chromatin immunoprecipitation and genome-wide location analyses were performed as described previously, using the adapted linear amplification method that involves two rounds of T7 RNA polymerase amplification (van Bakel et al., 2008) . In brief, 500 ml of yeast cells were grown in a rich medium to an OD 600 0.8-0.9 and were cross-linked with 1% formaldehyde for 20 minutes before the chromatin was extracted. The chromatin was sonicated (Bioruptor, Diagenode: 10 cycles, 30s on/off, high setting) to yield an average DNA fragment of 500 bp. 4 µl of H3K79me2 or H3K79me3 antibodies (Shilatifard Lab) were coupled to 60 µl of protein A magnetic beads (Invitrogen). Sir2 and Sir3 were FLAG-tagged and immunoprecipitated with an anti-FLAG M2 antibody (Sigma F3165).
After reversal of the crosslinking and DNA purification, the immunoprecipitated and input DNA were amplified to about 6 µg of RNA using T7 RNA polymerase in two rounds. Samples were labeled with biotin, and the immunoprecipitated and input sample were hybridized to two Affymetrix 1.0R S. cerevisiae microarrays, which are comprised of over 3.2 million probes covering the complete genome.
Generation of dot1 Alleles
The mutations of the dot1-1, dot1-2, and dot1-3 are multiple point mutations of lysine to arginine. The dot1-3 has substitutions of lysines ranging from K106 through K443, in which all lysines were substituted with arginine (K106-443R). The dot1-2 contains further substitutions of lysines (K106-508R) in addition to the mutations of dot1-3. In the dot1-1, all the lysines from K105 to the C-terminus of Dot1 were substituted to arginine including lysines (K106-579R) in addition to the ones substituted in the dot1-2.
The dot1 alleles are cloned into pRS315 in the form of a SpeI restriction site-5'UTR (450bp)-dot1 ORF-3'UTR (230bp)-SmaI restriction site by using SpeI and SmaI. The H3K79 methylation states and gene expression profiles were examined in the dot1-(1-3) mutant strains transformed with those dot1 plasmids.
Data Analysis
As previously described (Schulze et al, 2009), we used an adapted version of the Modelbased Analysis of Tiling-arrays (MAT) algorithm to reliably detect enriched regions (Johnson et al., 2006) . All ChIP-on-Chip profiles were normalized against mock controls to avoid unspecific enrichment in particular at repetitive regions such as those found at some telomeric and subtelomeric regions. MATscores are calculated from all probes within a 300-bp sliding window, and returns a MATscore for each probe. The MAT scores, as a measure for relative enrichment, were visualized along the whole genome using custom-written scripts in the language and statistics environment R.
